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A summary of the side purge operations is presented.
operations at 304-5 and 305-12 are described in detail., Recommendations

to move the side purge from 305-12 to 304-5, based on recent 312

consumption data, is made. Investigation of replacing the 312 purge

operations with cold trap operations ia suggested.
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OPERATION OF THE SIDE PURGE

introduction ) .

Due ©o the inherenmt characteristics of the gaseous diffusion process,
there is & continuous inleekage of contaminants such as G-74 and 2ir to
the cascade which must be removed from the plant streem at certain points
for efficient operation. |

In case of large leaks to the cascade it is necessary to rencve the
light contaminants which would cause large inventory displacements end
mixing as they move to the top of the cascade.
History - 303-10 Arrangement

The original side purge was placed in service at building 303-10. The )
building was'placed on direct recycle, having the top building block valves
(A outlet and B inlet) closed and the bottom building block valves (A inlet
and P outlet) opened. The A and B building bypass valves were opened.

The upflow to building 304-1 was restricted by partially closing the
na" sectional air controlled wvalve. By the use of such a contrel, 80 %o 90%
of the total light diluent inleakage was withdrawn from the top of building
303-10, through the Purge and Product Room in 303-10.

The purge rate was controlled by an air operaéed valve on the suction

of the Besch Russ pumps in the Purge and Product Room. This Control Valve

received it's operating signal from the differential pressure of the €A |
pump on cell 3, 5 or 7 by meens of a PRC. The PRC was adjusted to maintain

s set differential pressure on the 6A pump, and thus establish a set light
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contaminant concentration on that atage.

At the time the K~-303-10 side purge was in use, the average inleakege
of light contaminants below K-303-10 was approximately 3000 scfd. Eighty
%0 ninety per cent of this inleskage was removed, using this aide purge
set up. In the event of a sudden large inleakage, the upflow to K-304-1.
could be cut off entirely by closing the "A" sectional Control Velve end
thus purging all the inleakage et building E-303-10.

tne of the disedvantages of this side purge set up was that for sn
80% rsduction in flow, which is necessary to remove 80 - 90% of light cont-
aminants between buildings K-303-10 and K-304-1, approximately 12 stages
of separation was lost. This resulted in a. 0.5% reduction in product
purity on a basis of 91240004 concentration. However, regardless of the
upflow from F-303-10 side purge, the entire side purge was always connected
with a 2.2% loss in output, since 42 stages were not used for productive
separation no matter how the btuilding was operated.

304-5 Arrangement

After operations had expanded to the point where all sections of the
plant were on stream and the 312 purge section was started, it became
possible to remove G-74 at other points in the cascade such as 304-5, 306-12,
and at the top of the cascade itself, because these buildings are connected
directly to the purge cascade. Since the operation of K-303+<10 as a side
purge necessitated removing the whole building from effective light metal
separation, it was decided to move the purge point to a location where stage

loss would be iess, and utilige the 312 section for purging.
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The point chosen was E~304-6 which was put into operation on
November 29, 1945. The top cell in the building {cell 4) was placed on
direct recycle; the light contaminants being drawn off to the K~312-3
purge building through the "A" spare ocutlet and 212 feed line. With the
"A" normal building outlet oiosed the upflow was directed to K-305-1 from
cell §, K-304-5, through the even side of the ¥-304-5 evacuation header
which was connected to the "A"™ normal line, info X-305-1, The "B" downflow
and the stripped C-818 returned from the 312 purge building was directed
into K-~304-5, cell 4. (See Figure l’)

The change proved to be quite satisfactory since it wes found that
only cell 4 was necessary to separate all the G-74 so @hat only 6 stages of
productive separation were lost as compared to 42 in E=-303-10. This was
considerably better then originally ex‘pécted and resulted in a gain of
sbout 2.0% in plant productivity at the time the plant was producing
01240004 material. With the side purge set up as explained above,the side
purge rate was approximately 1200 sefd per day.

Although the stage loss due to non-productive stages in K-304-5 was
satisfactory, it was later discovered that the restriction of upflow to
K-305-1 caused by feeding through the four inch evacuation header resulted
in 2 loss in productivity equivalent to 17 stages. This loss was
calculated from the K-305-1 stage 1 Control Valve which was 86% closed.

It was desired to have at least 307 upflow which would have resulted in

a production loss of only four stages and a stege 1 Control Valve position

of 78% closed.

et o

“eowF-TDENTIAIL

p—— W e ewm w— m— - —__a— -




cO¥PIDENTIAL -

Before attempting an account of how the above problem was handled,
mention must te made of the operation of the Surge for Purge System in
conjunction with the Side Purge. The Surge for Purge, employed the surge
capacity provided by the "B" spare header from K-303-1 to K-308-7 and the
intersectional cslls at K-306-1, K-305-12, K-306-1, K-304-1, K-303-10 and
£-303-1, a total volume .of 16,470 cubic feet. As originally operated this
cepecity was kept at a minimum pressure by the use of the intersectional.
cell pump at X-305-1 which pumped.the gases into the K-304-5 surge drums
(See the sttached drawing for schematic representation of flows}. There-
fore, it is evident that any changes made in the operation of gither of
the two systems had to be considered in the light of it's effect on the
other system.

To eliminate the pressure drop resulting from use of the C-816
evacuation header ms a feed line to K-305-1, the flow was directed from
£-3C4-5.6 "A" outlet through the "A" bypass directly to the "A" normal
line into K-305-1. The purge to 312 was maintained by feeding from the
C-616 evacuation connection from cell 4 and to the "A" spare line to K-312-3.
Although this attempt proved successful from the standpoint of incrsasing
the upflow the desired amount, it wes abandoned because in valving K-312-3
from the evecuation connection at cell 4, two stages of the cell were not
utilized since the evacuation commections tie into the discharge of the
ZA pump. Since the gases from the Surge for Purge were continuously
evacuated into this same cell, frequently excessively large G-74 concentra-

tions, between 80 to 100%, developed; which backed up to cell 6, the feed
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ceil, thereby retarding the rats at which the Surge System could be
evnqgatad.

.ifter further experimentation, the desired results were obtained
by reverting to the original metﬁo& for feeding G-T4 to K~312-3, 10%,
throughths "A" spare outlet. By throttling the ng® inlet to cell 6,
sufficient flow was meintained through the fsed line to K-305-1 as

destermined by control valve position, G~74 flow end high side pressure,

as Jollows:

1} G-74 flom = ¥ x High Side pressure x G-74 concentration
In X-304-52

In K-305-1:

2) Interstage Flow

(a ) Aversge Control Valve positions

K-304-5 42.31
Kf305-1 45.74
From calibration of Fischer end Republic {low control
valves average interstage flow:
K-304-6
X-308-1

3) Actual TUpflow from K-304-6 to K-306=1:

s
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(6)

ileong with the vroblem of restricted upflow, sonsideration had to

-

he piven %o the reguisites of the 512 purge operation. In order tO

45 vossible, as the pumping capacity of the T-306-1 intersecticnai
oumps was governsd by this Pactor. At the same time, since thes suction

pressure of the 312 reciprocating pumps aiso depended upon The ¥-304-5.4
SA pump discharge pressure, 2 minimum pressure, satis{ying the requisites
of voth systems, ned to be attained. After starting the AC Dposter pumps
in the Z12 seetion, it was found that by holding high
side pressurs in stage € of asll 4, the necessary ;;imum suction pressure
(0.5 psim) Pfor E-312-5 was meintained and the Surge for Purge pumps were
zblo to evacuste that system to 0.4 psia. 3y means of a2 C-618 bleed

~om the B normal o the suction of the ¥-308-1 intersectional cell pump
(See Figure 1), o higher compression ratio was maintained in these pumps
ond it was possible to evacuate the surge system to 0,15 psiae The purge
zysvem under these conditions was able to purge approximately 3400 scfd

7ith about 40% G~74 concentration in cell

133

, E-304-5 without splitting the
cascade st this point.

Some of the benefits acerued =5 a result of moving the side purge,
such a8 the productivity increase have already been mentioned; slso, as
2 comseguence of the incorporation of the new surge for purge system, it
was possible to oliminets all She normel cold traps in Plem® II and to
purgs cells io negligible concentretions of C-81€ in a peattor of minutes

sathsr when hours, Thereby eutting cell utrea.m time =ppreciably.

— W T -r-z) T TTTAILT

FORP AR

— . — — ——




e A ________._——-rﬂ"—“———‘
e —

w_._‘.“,'L:T:EE;?-''F-—I DEN T IAL—
T A

e

Evacuation of the surge system is nearly continuous, only during
a large surge is it necessary to stop pumping from the intersectional
cell, so that there is usually little or no delay involved when cells
are to be purged.

Before the development of the surge for purge system, the process
stream was continualiy subject to "slugs" of G-74 arising from the
evacuation to the casscade of residual G-74 that is always present in
cells that had been off stresm for a period of time (due to nermal seal
inleekage, actuation of BOP's, instrument alignments, etc.). This
situation was, of course, considerably slleviated when the residual G-74
could conveniently be evacuated to the surge system befbre charging &
csll and putting it on stream.

The svacuation of the surge system is now automatically controlled
(See Figure 2) and calls for little attention during operation, except
when a large slug of light contaminant passes up the cascade. Under
normel conditions the entire system could be evacugted to about 0.4 psia‘
at the rate of 3400 sefd. This is true even if the surge system pressure
is as high as 7 psia, which is seldom the case.

In light of the success attained so far in operating side purges at
various points in the cascade, it might seem desirable to operate the
side purges at more than & single point in the cascade at a time. This
had been given some thought and the following information cbtained

concerning the operation of side purges at the various locations in the

plant.
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TABLE 1

(Side Purge, K-304-5)

(Top Purge, K-306-7)

Optimum G-T74 SCFd Stage Productivity
Pressure Conc. (App.) Loss Loss
508-7 0.30 21.0% 900 12,0 0.016%
306-1 1.00 4.5% 850 - -
305-12 0.56 . 2.4% 680 - -
205-1 0.T4 0.78% 300 4.8 0,030%
304-5 1.35 2.2% 1200 8.0 _0.062%
22.8 0,108%°
L ]
TABLE 11

(Side Purges at K-304-5 end K-305-12)

(Top Purge, K-306-7)

Optimum G-T4 SCFD Stage Productivity
Pressure Conc. (App.) loss Loss -
306-7 0.3 8.1% /360 12,0 0.016%
306-1 1.0 2.3% 100 o2 -
305-12 0.56 2.32% 650 8.0 0.031%
305-1 0.74 -81% 300 4.8 0.030%
304-5 1.35 2.23% 1500 6.0 0.062%
29,0 0.139%

*NOTE; Data in Tables I end II based on 6940004 operation
before addition of feed line cn 305-12.6.
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TABIE III
{Side Purge, X-305-12)

(Top Purge, K-306-7) .

Optimun G-74 SC¥D Stage Productivity
Pressure Conc.  (App.) Loss Loss
306-7 0.3 21.0% 800 12.0 0.016%
308-1 1.0 4,5% 650 0.2 0.0003%
305-12 0.5 8,67 1850 6.0 0.031%
18.2 0,0473%

purge at 305-12 and a top purge at 306-7.

point would bte of maximum utility.

Furge Arrangement at 305-12

The top cell in 305-12 {cell 4) was put on direct recycle;

From the above data it was believed that the most economical
arrangement under normal conditions would be ihe operation of a side
dowever, it is mainly during
an emergency such as a large inleakage or upen starting up after a

constant f{requency failure that operation of more than one side purge

The originel valving in 305-12 for side purge was similar to 304-5.

the light

contaminants were disposed of to the 312 section through the "A" spare

‘-w-r____‘___..,_»

outlst. (See Figure 3)
“NCTE: Data in Tali- III based on 6940004 cperation before
addition of feed-line on 305-1206 R
- [
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The surge system consiated of 303-1, 303-10, 304-1, 304-5, 306-1
and 308-1 tanks with the comnmecting "3" spare lines. The surge system
was pumped out continuously by means of two pumps connected in series
in 306-1.1 intersectional cell pumping inte the "A" spare line of 306-1
joining with the 312 return line and entering the 305-12 tanks into cell
4., Om November 23, 1948, 306-12 tanks were utilized in the surge system
by closing off ths 312 C-616 return to 305-12 tank and forcing it through
C-216 crosscver from "A" 8pafe to "B" normal to 306~1 and then entering
305-12.8, bypassing cell 4. This was done to decrease enriched inventory
holdup. Jotal surge system was 16,470 cubic feet. Fipally, Plant II
surge system was cut to 3,043 cubic feet, using 304-1,5, 305-1,12, 306-1
tanks and adjoining bypass lines to restrict operation within Flant II
in line with the “iversion Control Program.

The intersectional cells are capable of evacuating the surge systen
to .15 psia with the aid of a C-6816 bleed line to increase the compression
ratio in these pumps. .A set of mercoids were installed to open the C-616
bleed valve at a .6 psia pressure in the surge system (See rigure 3 fur
schematic representation of instrumentation and flow).

Then side purge was in operation in 304-5, a series of tests were
run using a thermal conductivity (T.C.) cell to control evacuation of the
surge drums. This proved very satisfactory so that when the side purge
was mo%ed t0 305-12, the T.C. cell was used to control the evacuation of
the surge system., The T.C. cell works along the principle of the pirani
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gage except it depends upon gas composition and not pressure. The
Taé. cell electrical output is converted to pneumatic impulses that

- opened ard closed an air-controlled valve between 306-1 tanks and the
two pumps in series in the 308-1 intersectional cell., A set point of
a certain peroentage of lights (40 - 80%) in 305-12.6 was controlled by
the T.C. cell by means of this set up (See Figure 3).

Installation of a take-off line from the stage 1 "B" stream in
3058-12.6 for 306 sectioﬁ feed was made to permit a greater stripping
section for CG-74 in connection with the problem of reducing the high
corrosion rate in 312 by increasing the bottoms concentration to the
side purge building (See attached Figure 3). This feed line was a 4"
pipe connecting the utility riser with the piping betwéen #1 converter
end #1 Control Valve. This system was put in use on December 17, 1946.
With the new feed line, it gave a total of 12 stages for G-74 stripping
with normal upflow of G.74 and C-616 in 308-1.

Tpflow of C-616 from 305 section into 306 section had to be taken
into consideration to obtain the proper upflow of C-Gl? and sufficiently
low G-74. A maximum of 3 - 5% of G-74 going into 306-1 could be
tolerated without causing abnormal operations at the low pressures.
Pressures in 305-12 were set at .4, except for cells 4, 6, and 8. Cell
4 was held at 1.00 psia, cell 6 at .75 and top stage of cell 8 at .6 psia.
This was done to increase upflow into 306-1 and still permit the large

G-74 slugs to be removed by the side purge without splitting the cascade
at this point. ‘
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Using Fisher and Republic Control Valve YNomographs published
in & report by ucor;, Stoltenberg and Melkonian, August 25, 19046,
the C-6148 upflow was established as 87% of ths interstage upflow et
this point of the cascade. This corresponds to less than one stage:
production loss. Therefore, the total stage loss for both side purge
and upflow production loss is approximately 12 stages.

On January 5, 1946, cells 4, 6 and 8 pressures were raised in
X-305-12 and cell 3 of I06-1 was raised from epproximately .8 to 1.5
psia. This was done to gain larger surge capacity for G-74 slugs
going upstream. The bottoms concentration from 312 section was raised
from 35% lights to approximately 96% lights. Concentration in oell 6
is kept at approximately 60% lights at all times in the top stages by

mesns of the T.C. cell. Upflow of C-616 iato 306-1 is epproximately

the same as before.

Recommendation

Since data on consumption in the 312 section has become available

it appears that it would be more economical to operate the side purge

at 304-5,

Cost of 305-12 side purge

12 stages of productivity loss $ 444 per day

312-2 consumption losses
$§ 137 per day

Total 3 581 per day
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Cost of 304-5 side purge
12 stages of productivity loss $ 454 per day
312-2 consumption losses '
A< 4% per day
Total §-497 per day

This would be possible with the installation of & line from "B"
outlet of stage 1, 304-5.6 to the utility riser of the same
cell and the installation of a thermal Conductivity cell in 304-5.
Establishing the side §urge at 304-5 would inorease the G-74 concentra-
tion in the 306 section but with the improved control, Automatic
Proportional Response, this should no longer be a serious consideration.

It is recommended that the instaliation at 304-5 be made ana that
the side purge be moved to 304-5 to effect the possible savings of $84
per day or #2520 per nmonth.

Purging costs could be substantially reduced if the 312 purging
operations could be replaced with.cold trap operations. It is estimated
that approximately 824,000 pef month in direct operating cost could be
saved. Also, cold traps could be 8o designed that mo Radiation Hazard
would be involved, thus eliminating the possible radiation hazards in
in the present 312 purge operations. The success of this proposal
depends upon the ability of a cold trap to remove the last traces of

C-616 gas from purge gases. lesting of present available traps is

C-ONFIDEXTIAL
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reccmmended and if no satisfactory trap is available, design of

& trap fer this application should be undertaken.
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